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• VISITORS are now being welcomed 
at a new' front d<M>r — 275 Maftsaeliusetls 
Avenue, instead of 30 Slate Street. This 
does not mean that we have strayed far 
afield. In fael, in the twenty nine years of 
the Company's exisleiiee we have had 
only three addresses and they have all 
lR*en within a eirele not over five hundred 
feet in diameter. What has taken plac'c 
is that, as we have growTi, the ''main cn- 
traiu'e” has been move<l to suit the changing c'onditions. 

Our oflices ami n‘search laboratories were formerly l(K*ated in our 
main factory biiihling. (rradiial growth, quite asi<le from war demands, 
had made us consider the advisability of constructing a new' buihling 
devoted only to rcw'arch lalmralories ami administrative ofTices. W'ar 
expansion made this im^ierative. 

Arrhitrct's drawing of front of new huilcling. 
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Last year a building adjacent to our 
present factory became available. 'Fbis 
building, which adds thirty-eight thou¬ 
sand square feet to our plant, has ^)een 
completely reconditionetl and is now oc¬ 
cupied entirely by our laboratories and 
gimeral offices. The space vacated will 1 h^ 
devoted to manufacturing. 

War conditions prevent us from ex¬ 
tending a general invitation to our 
friends to inspect tliese new laboratories, 
but we hope, as soon as war restrictions 
are removed, that many of our friends 
will visit us. 

To those familiar with our old Iwa- 
tion we would call attention to the fact 
that the new entrant* is on the side of 
our buildings almost diagonally op|)ositc 
the former State Street entrance. I'he 
factory and offices now occupy most of 
the space in the block hounded by Mas¬ 
sachusetts Avenue, Front Street, Wind¬ 
sor Street, State Street, and Village 
Street. 

Copyrifht, 1944, GaneraJ Radio Company, 

Cambridca, Maaa., U. S. A. 


In reconditioning the building for 
oflh'e use, considerable attention has 
been paid to lighting and to ventilation. 
Liberal use of glass bloi^k in addition to 
normal window spai*e takes full advan¬ 
tage of available daylight, while the in¬ 
terior lighting is fluorescent. A central 
circulating air system provides adequate 
ventilation for each individual office. In 
planning the system, provision was made 
for adding humidifying and c^ooling 
equipment after the war when it again 
becomes generally available. 

Space has been allotted with a view to 
achieving the most efficient layout. De¬ 
partments that are functionally related 
have lieen placed as near to one another 
as is possible, 'fhiis the first floor is oc¬ 
cupied by the Sales Kngineering, Com¬ 
mercial, Service, and Publicity De¬ 
partments: the second fl<K>r <*ontains ad¬ 
ministrative offices, production office, 
and drafting room; while the tliird is 
devoted entirely to engineering, research, 
and the model shop. 

The new engineering laboratories an* 


View of the interior of an engineering oflfice deAigneil for two men. 
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ainon^ the more interesting features of 
the new building. Our ilevelopinent aiul 
design engineers have In'en working 
under difheult conditions for some time. 
Scattered over two lloors, they were nec¬ 
essarily groujjed according to the pre»h- 
lems on which they were working, w ith a 
resultant overcrow’ding of some of the 
laboratories. In the new' quarters, a<le- 
quate space has been provided, and the 
size of each room depends upon the 
numher of men scheduled to occupy it. 

MEETING THE W 

• IN WAR as in |)eace, the test equip¬ 
ment maker provides some of the vital 
tools of engineering and pro<luction. The 
nature of his product changes little in 
wartime; the volume <)f his production 
increases tremendously. 

Long l)efore Pearl llarhor it became 
evident to producers that test equip¬ 
ment production far in excess of previous 
levels would be needed to implement the 
war production program. Some pro- 
(*uremenl agencies recognized this: some 
did not. The production and materials 
agencies of the government had to be 
4!onvinced and, bei’ause of this, much 
early production was hehl up for lack of 
materials and priority. All this was in¬ 
evitable, in view of the rapid increase in 


Bench and desk space is provided for 
each occupant. 

(^rouping the entire department on a 
single Ho<ir |iermits a more eflicient use 
of available equipment ami facilitates 
consultation lietween individuals and 
between groups. An engineering library, 
a standards room, and a model shop 
complete the present facilities. Later, 
when equipment Ijecomes available, an 
instrument and sto4*k room will l>e 
added. 

ARTIME DEMAND 

national production of ilirectcombat ma¬ 
terial. The bottlenecks were quickly 
broken, but test equipment production 
was delayed ami expansion seriously 
hanqN*re<l. 

The General Radio 0>mpany manu¬ 
factures humlreds of different items. It 
is the largest manufacturer of most of 
them and the only manufacturer of 
many. Their uses cover many kinds of 
industry — radio, telephone, telegraph, 
chemical, automotive, ordnance, elec¬ 
trical manufacturing, petroleum, tex¬ 
tiles, aircraft, and transportation, to 
name a few. 

In wartime, signal generators, vaciium- 
tulic v<»ltmeters, and osi'illators are 
(Conlinued on page -'/) 


OUR FOURTH ARMY-NAVY “E" 


• ON JUNE 1 4, 1 944, the 

(buieral Railio (Company was 
awariled for the fourth time the 
Army-Navy "E” for excellence 
in the production of war mate¬ 
rial. Vi e are proud to Ik‘ one of 
the few in our industry to receive 
the third star. 
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niHMltMl for testing rt>iiii>atJrudio ami 
ra<iar used in aireraft. in 

slii|>s, and on the ^ound; erystal niaiiii- 
fa<*liirers need frequeney standards and 
freqiieney measuring equi|imenl to e.ali- 
l>rate the quantities of quart/ crystals 
used in radio ec^uipinent; nianiifaeliirers 
of eonqH>nent parts need bridges, as do 
insulation inaniifaeturers and wire ami 
cable ('oinpanies to meet stringent \rmy- 
Navy test s|)ecilu‘ations; strohoscoj>es 
and vibration meters are used in the de¬ 
sign and test of motors, engines, ve¬ 
hicles, and airplanes, and in funda¬ 
mental rest^arcli on mechanical and hy¬ 
draulic prcddcms. All thes<* vital war in¬ 
dustries need test equipment in a vol¬ 
ume commensurate with their own in- 
crease<l production. 

Industrial laboratories, and thos<* of 
the Army and IVavy as well, have ex¬ 
panded to take care of the greatly in- 
creas«Ml research and development pro¬ 
gram necessary to produtv the many 
new ty|M‘s of wea|K>ns that rmNlern war¬ 
fare requires. These must Iw equip|NMl 
with electronic measuring equipment, 
as must the military w'rvice and repair 
dcjNits all over the world that keep com- 

Kudio manufai'tursrs iim* tlir 

(renerator for ti'stiiif; and ri 



rourtMv 

Inifmrtitm Hoard «/ I'niivd Kinttilitm atul Canada.) 

lli|:li-q»e«Mj |»lu»I<»|;ru|ili of a projectile in fliglit, 
taken with (general Kadio MtroliotM'opir e<|iiip- 
ment. The e\|M>siire was of the order of 1 or 2 
nii('rose4'onds. 

hat e(}uipment in ofM^rating conditimi. 

.A further |M>rtion of (hmeral Radio*s 
output goes to the armed fon‘es in the 
form of specialized etpiipmcnt for s«?rv- 
ice and combat use. Supplied in tmxl- 
erate <piantities in fK*acetime, these 
products are now in continuous large- 
scale pnxluctitm. 'Flieir inqmrtance can¬ 
not l>e discusscMl now, hut will l>e an in¬ 
teresting |>ostwar story. 

Quality parts have always lK*en an irn- 
|N>rtant part of (reiieral Radio's output. 
Wartime emphasis on precision and rug- 
getlncss has greatly increasetl the de¬ 
mand for these. Radio equipment for 
tanks, planes, and ships re<piires large 

Type 805-A Standard-Signal 
dihrating military reeeiven*. 
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<|iiun(itieti of V'ariacs. rheostats. |»re* 
cit>ioii roiiflenM^rs. knobs anti dials, and 
|dtip> and jarks on all of tlu*s<* thr 
ratr of pHNliiction has l>e<*n st(*|>|MMl tip 
many tiiiurs. 

Kvfii lM‘fort‘ Pearl llarltor, llie tle- 
mand was heavy: we expamled to meet 
it. ami have Irhmi expanding ever sinee. 
'I'lirotigh fjrfiilly inereased |>ersonnel. the 
leasing of outside space, and w itlespread 
siiheontraeting, we have ht*en able to 
meet most of the tlemand. Vi hen tpian- 
tities onlered reach the |M>int where 
protliietion fatalities are not siiflieient 
in our plant, designs and full manufac¬ 
turing information are tiirnetl over with¬ 
out charge to other manufacturers wht> 
have free facilities anti are etpiip|MMl tt» 
tlo the jt>h anti tt> maintain the tpiality 
of tht‘ pnaliict. 

Owing to the unprecetlentetl tlemantl, 
a gtMNi part of w hich w as not aiiticipatetl 
at the iM'ginning of the war. there is cur¬ 
rently a shortage t)f some kintls t>f test 
etpiipmeiit. particularly of the higher 
tpiality tyfNfs. All protlucers tif this class 
t)f material are heavily loadetl hut are 
titling their liest to alleviate the slmrtage. 
Althtmgh the time now requiretl ftir tle- 
livery may Im‘ several mtmths. this ac¬ 
tually represents a very slmrt pnitliictitm 
cycle. 

I'he t'tmtrihution of our engineering 
flepartment to the war efftirt has Ircii 
im|Nirtant. Many specializetl items of 
test etpiipment. for which the tlemantl 
was small hut the need urgent, have 
Imhui tiesignetl and protiucetl in tmr 
mt)tlel simp. '^Fhe exjierience ami hack- 
grtmnil t»f tmr engineers have Im'cii ap- 
plietl to highly s|M*cializefl tieveltipment 
prt>jef*ts when* no maniifactiin* hy 
(general Katlio heyontl a sample t>r 
wtirking intMlel was contemplatetl. In 
stmie t*ast*s nt> other manufacturer hatl 
the facilities tt» carry out the t'tmtract. 

SluiidunlH of fr<‘(|iionrv, like file priniury 
St Hilliard shown here, are necessary for the 
ealihration of ipiartx crystals. 
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'Fwo iii»triiniciitH ii»rd in military and industrial 
lal>oratori(*s—left. Type 650-A Impedance Bridge 
and right. Type 726-A Vacuum-Tube Voltmeter, 



(Another important test instrument is the 'Kype 
)7<K)-A Wide-Range Beat-Frequency Oscillator. 



'riie I'VPK 761-A Vibration Meter is used by build¬ 
ers of nuH'lianical equipment to measure the mag¬ 
nitude of vibration as a step in its elimination. 


Many of ilevplopiiients have been 
eonipletetl. Of some itein.s only a sample —, 
\%as made, of others a prcKiuetion lot, 
and of still others eomplete working 
drawings wen* supplied in order that 
other manufacturers (*ould prodm*e them 
in quantity. 

Among the sp(*cialized small quantity 
items produ(^*d by (General Radio for 
war use are receivers, signal generators, 
pulse generators, strolioscopes, fre¬ 
quency meters, and oscillators. Although 
these specific ty|ies an* not generally 
available now, the experience gained in 
designing them will eventually mean 
new and lH*tter instruments. 

Our engineering ilepartmeiit is in close 
contacrt with s**veral of the large labora¬ 
tories engaged in res«?arch on new weap¬ 
ons. General Radio engineers have de¬ 
voted much time to their assistance, 
sometimes as consultants, occasitmally 
as part-time staff meml>ers, always with- — 
out com|)ensation to tlie individuals or 
to the Company. In addition, 8|M*cial 
parts anil assc*mblies have been made 
for tliesi? laboratories in our model shop. 


Mow) (tables, traiiHiniHsioii lincH, and 
circuit elements arc held to rigid 8|>ecihcatiomi 
for military radio equipment. The Type 821-.\ 
Twin-T ImiMMlance Measuring Network is 
used to measure reactance, resistance, |M>wer 
factor, characteristic im|)e<lancc, and other 
quantities at radio frequencies. 

(Rig/U. Mow) Both the military services and 
manufacturers of military equipment use St rob- 
otac for testing, for speed measurement, and 
for tachometer calibration. 
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(iotii|)any exerulivrK liave "iven frorly 
of llifir lime to tlir sii|M‘rvision of out* 
siilr war rescarrli {)rol>l<*iiis and in wrv- 
iiif; on advisory (‘oininittees set up hy 
war agencies. 

In spile of substitute materials and in* 
e\|M*rieneed |it*rs4mnel, the general level 
of ipiality of our instriiiiients has l>een 
maintained. Service dilTicultii>s have 
been held at a minimum. Wartime use 
puts a severe strain on equipment de¬ 
signed for {leacetime s^^rvii'e. 'Phis prob¬ 
lem was re4-ognize<l at an early date. an<l 
facilities were set up for handling an iin- 

HEAT CAN CON 

• WE HAVE BEEN TAKEN sonu- 
what to task for the |M‘hsimistic note on 
wlii<-li the article on "The KfFcct of llu- 
midil> on Electrical Measurements.’' re¬ 
printed in the April (General Radio 
E.t/wTi//ie/ifer, ende<l, \^hen it stated that 
"little ean l>e done to eliminate this tv|N* 
of error (from liumi<lity), short of air 
conditioning." Two palliatives were, 
however, mentioned, both applicable to 
the measuring ecpiipment. namely, plac¬ 
ing a desiccant <»r a source of heat insitle 
the instrument. The former «lecreases the 
relative humidity, ami also the absolute 
hiimitlity. hy n*moving the moisture, 
while the latter decreases cmly the rel- 


precedente<l volume of repairs and serv- 
i<*e c.orres|M>ndenc«*. St*rvice manuals 
were made available, repair parts were 
stcwked. and repair faidlities were ex¬ 
panded. S<d<lom d4> urgent repair jobs 
take more than one or two weeks in our 
plant, unless delayiMl hy parts or repair 
work which must Im* done outside our 
plant hy the original manufacturer. 
Hundreds of repairs each immth go 
through our Service Department, hut 
the pro(M>rtion «>f repairs to total output 
is Iteing steadily n'diiced. 

UER HUMIDITY 

ative humidity, leaving the total mois¬ 
ture ton tent unchanged. 

W bile the addititm of heat has U'eii 
re4'ommemh‘d f4»r proenting nmistiire 
4on4lensation wlu’ii in a lliictiiating am¬ 
bient the measuring instrument is ladow 
the dew (K)int, tlu* elTectiveness oi a ris4* 
in temjH’ratiin* 4if 10 to 20 degr4*es in re- 
diH'ing relative humidity has n4)t U^en 
appreeiate4l. 'Phe change in relative liii- 
mi4Jity with teitqN*rature. assuming that 
the weight of water in a unit volume re¬ 
mains constant, is shown in Eigure I, 
first shown in the article on "Relative 
Humidity at R4)st4)ir’ in last month's 
(General Ra 4 lio llxpvrimvnter and anipli- 


Plt;i UK 1. Hliowiiif; 

the relation helwcen relative 
liiimidity and tem|»erutnre 
for various densities t»f u<|ue> 
tins va|M»r e\|ircssed in f^rains 
per eiiliie fiMtt. Plotted from 
'I'alile \H, Psyeliroiiietric 
'Palilee, l»y C. F. Marvin, 
Weather Hiireaii, L'. .S. De- 
^ purtment <if Aprirnltiire, (iov- 
erninriit Printing; Ofliee, 
W ashin^on, t). C., PJ.T?. 
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lifil luTt* lo lo llif higher lriii|H*r- 

aliirrti. At liigli n'lalivt* hiiiiiiflitirs only 
a iiio<lrrale in lfni|w*raliin* in n*- 

ijiiinMl to (liTrcasr tin* rrlativt* liiiini<lily 
l»y a factor of two. Sn|»|M»s*‘ that anihicnt 
(‘onditions an* 01^'^ ^*1 80^F. 'riicii 

entering the tdiart at this |M»inl and foF 
lowing down the enrve of 10 grains |M»r 
<*nhi<*f<M>t. a rise of 18*^ l’\( 10 t!.) decreases 
the relative humidity h\ 37% KM to 
SIOJ KM. while a rise of 30'^ F.(20°(^) pro- 
iliices a drop of 38^’J KM. to 33^# KM. 
.Siinv the curves of constant water con¬ 
tent have about the same sha|>e over a 
considerable teni|M*ratnre range. lhes<‘ 
figures are represi*ntative. Thus the ap¬ 
plication of enough heat to rais<* the 
lem)H*rature of the air inside an instru¬ 
ment 20®C. ab<»ve amliienl will rcduc*e 
even lOO^’^ KM to the safe \alue of 36'’J 
KM. Since the safe lem|N‘raturc Hm* of 
com|>onent parts of an instrument is 
usually 10°C.. a risi* of 20 \’. w ill Ik* jmt- 
feclly safe and will not impair ac¬ 
curacy. 

(ionsiderabh* care should 1 m* taken in 
<’lHM»sing the wmree of heat. The heating 
element shouhl Im* completely shielded 
with a groundeil shi«*ld to prevent (>0- 
cvcle induced \oltage from ap|N‘aring in 
the measuring circuit, which, unless fil¬ 
tered out by a sele<*tive detector, wonhl 
product* errors wh<*n thi* measurements 
are la'ing made at (>0 cv<*les. 

rile heater shtnihl also o(H*rate at a 
low teni|N*ratijre, preferably not much 
more than abtive its snrrtmiulings. 


\ high teni|N*rature source, such as a 
lamp, will heat siirnninding objects tli- 
rectly by ratliutitm. while what is wanted 
is that the air itself he heated. 'Flic adtii- 
tion of a fan to circulate the air anti tti 
tlirect it onto tht* heater might In* tle- 
sirable in a large instrument. Meat<*r anti 
fan i:oultl In* ctmibinetl. as in a hair 
tirier. The fan nitittir must In* of the in- 
iluctitm ty |H*. witlmiit a ct>mmutatt»r, tti 
prevent ratlio interference. 

The |K)wer needetl to maintain the in¬ 
strument anti its contained air at an 
t*levated tem|N*rature tle{»entls mainly tm 
the area anti surface ctmtlititin of the in¬ 
strument cast*. \ value tif 0.01 watts |K*r 
stpiare inch of exptised surfa<*t* will raise 
that surface abtnit I0®C. above ambient 
anti provitle an itisitle air teni|N*ratun* 
MTC. higher bt>th ftir a rack mtmntetl in¬ 
strument with a nickel-platetl tiust cover 
anti for a eop|N‘r'lineil walnut cabinet, 
riie ttital |N>wer ftir the Tvi’K 7U)-K 
(lapacitance Kritlge with a surface area 
of 1120 stpiart* inches is IS watts, anti Ibr 
the Typk 722-1) IVecision (Itmtienser 
with an area t>f 425 stpiare int'hes is 17 
watts. It will Ik* stmiewhat tlilTicult tti 
prevent the heater frtmi rising mtire than 
I0®(1 abtive its siirrtnintlings. for it can 
tiissipate only abtiiit 0.3 watts |N‘r stpiare 
inch of surface ftir that tem|N*rature tlif- 
ference. t»r 145 stp in. ft>r 45 watts anti 55 
stj. in. for 17 watts. Ft»ri*etl circiilatitm 
wtMiltl In* ver\ tlesirable ftir the larger 
heater. 

— Kdbkrt F. FtKiJi 


Niitk: In the article bv Mr. Fieltl t*ntilletl "Kelative Muniitlity at Ktiston,** in 
the May issue, the figure numlM*rs for Fti;i uk 3 anti Fl<;i kk I were trans|M>sctl. 

- KtllTDU 


GENERAL RADIO COMPANY 

30 STATE STREET • CAMBRIDGE 39. MASSACHUSETTS 

BRANCH ENGINEERING OFFICES 
90 WEST STREET. NEW YORK CITY 6 
920 SOUTH MICHIGAN AVENUE. CHICAGO S. ILLINOIS 
1000 NORTH SEWARD STREET. LOS ANGELES 3t. CALIFORNIA 




lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516)334-5959 •(800)899-8438-fax: ( 516) 334-5988 




